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INTRODUCTION.

THE first portion of this little work is intended primarily to

serve as an introduction to the sidereal portion of 'Celestial

Objects for Common Telescopes,' the well-known work of the

late deeply regretted Prebendary Webb, and is designed for the

use of those who possess small telescopes of from two to four inches

aperture and upwards, by reminding them what objects to look for at

each period of the year, and where to look for them. Many amateurs

who are just commencing the study of Astronomy experience some

difficulty in the selection of those objects, out of the countless

number in the heavens, which are best suited for observation with

small telescopes, and are apt to strain their eyes and waste their time

in fruitless endeavours to catch faint nebulae or to separate difficult

double stars, which can only really be observed with much larger tele-

scopes than most beginners usually possess. It is hoped, therefore,

that to such, a carefully selected list, on a definite plan, excluding

all objects which are beyond the grasp of small telescopes, and in-

cluding nearly all those which can be profitably examined with

instruments of from two to three inches of aperture, may be of use.

With this view a list of nearly six hundred of the most interesting

and beautiful objects visible in the northern heavens with instru-

ments of this description, has been arranged in a tabular form in

order of Right Ascension, which the authors hope will be found to

contain nearly every double star between the North Pole and 1 5

South Declination, which can be seen easily with an achromatic

of small aperture. The positions and times of transit are given for

each tenth day in the year. With very few exceptions no double star

06?



vi Introduction.

has been inserted the brightest component of which falls below the

seventh magnitude the magnitude of the smallest of the satellites

of Jupiter or the fainter of which is not brighter than a tenth mag-
nitude star, or any pairs which are too close to be conveniently

seen in a telescope of small size. No red star has been included

the colour of which cannot be seen, or any nebula or cluster which

cannot conveniently be observed with such an instrument.

In the first column of the following list of objects visible with

small telescopes the name of the star is given ;
all those to which

Bayer assigned a Greek letter, or those numbered and catalogued

by Flamsteed, Bode, or Piazzi, being designated by such letter or

number. Flamsteed's numbers precede the name of the constella-

tion to which they refer, e.g. 77 Pegasi ;
but as all Bayer's lettered

stars have also numbers assigned to them by Flamsteed, the latter

have been omitted. Piazzi's are numbered according to the hour of

Right Ascension in which they happened to fall in the year 1800,

e.g. P. iii. 98 (Eridani) ;
while Bode's numbers follow the name of

the constellation, as Coronae I. In one or two cases the star has

been entered according to its number in the catalogue published

by the British Association, as B. A. C. 352 (Andromedae). In order

to avoid all unnecessary technicalities, where a star, either from its

comparative faintness or for some other reason, has failed to receive

a Greek letter or one of Flamsteed's or Piazzi's numbers, it has

been entered simply as a red star or pair in such and such a con-

stellation. Thus the seventh object in the list is entered as ' Pair

in Cassiopeia/ with a Right Ascension of 23* 55'5
m

,
and a North

Declination of 59 43'. The principal star of this pair is known

to astronomers as A.Oep 26,287 (or O. Arg. N. 26,287), meaning that

it is number 26,287 in a catalogue of stars between 45 and 80 North

Declination, whose places were determined by Argelander, and that

the catalogue was edited by Oeltzen, in the third series of the

Annals of the Vienna Observatory, from which we have deduced its

apparent place in the list for January 1886. Asa/ta/> it is termed

OSS (or OS2

) 254, which refers to its number, 254, in a catalogue

of double stars observed by O. Struve. Such details, however, are

out of place in a list like the present. In the same manner nebulae
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and clusters have been entered as ' Cluster in Cepheus/
' Nebula

in Cetus,' &c., without giving their numbers in the catalogues

of Messier, Sir W., or Sir J. Herschel.

The second column is headed '

Visible/ and is simply intended

to show observers at a glance during what months of the year the

several objects in the lists may be most conveniently observed.

The third and fourth columns contain the Right Ascension and

Declination of the objects, given to the nearest tenth of a minute

of time in Right Ascension and the nearest minute of arc in De-

clination, and reduced to January I, 1886. All the star places

throughout the book have been brought up to this epoch.

The next four columns contain the sidereal time at 9 P.M. on

the 1st, nth, 2 ist, and last day of every month, and the mean time

of transit at Greenwich of every object on those days. Thus

the list for each month includes nearly fifty objects which pass the

meridian at convenient hours for observation. The observer, how-

ever, is by no means confined to the list for each month alone, or

to the southern part of the heavens. He may often desire to

examine objects in the eastern skies, which may be found, not in

the list for the month, but in the lists for the next following month
;

or he may desire to observe western stars, which will be found in

the preceding months. These lists should, therefore, constantly

be referred to. The stars transit every day 3
m

5 5 "9 I
s

(or say 4

minutes) earlier than on the preceding day. A star which souths at

ten to-night must, therefore, have southed two hours later a month

ago, and will south two hours earlier a month hence. Remember-

ing this, and looking at the position of the star, we can easily

judge which list to consult. Suppose that on October 20 we

desire to observe certain stars in the western heavens. We know

from their position that they will be found in the list of stars some

two or three months before; we therefore search the July and

August lists, and adding, say, 31 days for August, 30 for September,

and 20 for October, we find the interval since July 31, to

be 8 1 days. Allowing 3 56
s

per diem for acceleration,
1 we

get 5
h i8m to be subtracted from the times given on July 31, and

1 For the convenience of reckoning a table of these accelerations will be found at

page 26.
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this will give us the time of southing of all the stars in the

July list which are still visible to us. Similarly, for eastern skies,

we know that the stars will south at convenient hours some two or

three months hence, and will be found probably in the January
list We count, therefore, 72 days to January I, and adding

4
h
43

ml to any of the stars in that list, we get their time of

southing this evening. Before observing it is convenient to take out

these times from the table, and to write them (in an abbreviated

form) on a card. Thus for October 20 we have

List of Stars
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where the initial point is taken at the top, or south, and the angles

are reckoned round towards the right hand in the direction of the

revolution of the hands of a watch, 180 being at the north, or

bottom. Great care has been taken in the selection of the measures

in columns nine and ten, and the latest and best ones published up
to the end of November 1885 have been given where possible. In

the cases of binaries of quick revolution and stars with large proper

motion, the position angles and distances have usually been roughly

computed for the season in 1886 at which they appear in the lists

where no very recent measures could be obtained of them by

practised observers.

The eleventh column contains the magnitudes of the stars. In

view of the great and, to beginners, most perplexing differences in

the values assigned to the same star in the scales used by different

astronomers, it has been thought well to adhere to one scale

throughout the book, and for this purpose W. Struve's has been

selected, as it is the one almost universally used by the great

double star observers on the Continent and in America. The well-

known English observer, Admiral Smyth, used a scale of his own,

nearly agreeing with Sir John Herschel's, for the faint stars, and for

the brighter he usually adopted the magnitudes assigned to the stars

by Piazzi in his Palermo catalogue, estimating the magnitude of the
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fainter component by a comparison of its light with that of the larger

star, as given by Piazzi
;
but where Piazzi gives both components

of a double star Smyth usually adopted his magnitude of both.

The following little table, which is copied from one in the English

Mechanic for March 24, 1882, is the result of a direct collation of

Smyth's magnitudes with Struve's, the magnitudes in Smyth above

9*5 being generally assumed from Piazzi, when the stars are found

in the catalogue of that astronomer :

Smyth
Mag.



Introduction. xi

In the present work the magnitudes of many of the brighter

stars have been inserted from the Oxford photometrical determi-

nations in vol. 47 of the ' Memoirs of the Royal Astronomical

Society,'
1 and the others have been taken from the great work of the

late Baron Dembowski,
' Misure Micrometriche di Stelle Doppie

e Multiple,' which has lately been edited by Schiaparelli and

O. Struve, in nearly every case where the stars are to be found in

that work. In other cases they have been taken from the micro-

metrical observations of Mr. Burnham. The magnitudes of the red

stars have been taken from Birmingham's 'Red Star Catalogue'

and other sources. In the case of clusters the magnitudes of the

brightest and faintest stars in each cluster have been set down.

In the last column are inserted the colours of the stars, which

in the case of the double stars have been almost always taken from

Dembowski. The discordances in the colours assigned by different

astronomers to various stars, even where their observations have

been made at the same epoch, are so very marked, that it has been

thought advisable that these determinations should rest as far as

possible on the authority of one observer only. This column con-

tains also a few brief remarks on the character of some of the

objects, which are supplemented in certain cases of interest by con-

cise notes at the foot of each page. A considerable margin has

been left for the observer's own notes. A list of about two hundred

objects which can be seen with refractors of from four to seven

inches aperture, has been added for the convenience of those

amateurs who may possess telescopes of this size. A certain pro-

portion only are visible, of course, with but four inches of aperture,

but all should be seen with seven. Considerable care has been

taken in the selection of the most interesting and beautiful objects

within the grasp of telescopes of this size for the list, which is

arranged in substantially the same way as the preceding one
;
the

times of transit and the column containing the colours and remarks

have, however, been omitted.

1 The Uranometria Nova Oxoniensis was published too late to enable us to make use

of the determinations of magnitude which it contains.
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Test Objects.

The list of test-objects contains two hundred and fifty stars,

which have been selected as tests of the quality of refracting tele-

scopes of from two to seven inches aperture. The stars have been

divided into three kinds of tests, viz. dividing tests, defining tests,

and space-penetrating tests. Twelve double stars have been ar-

ranged, in descending order of difficulty, as tests of the separating

power of telescopes of the aperture given. The first star of these

twelve should be easily separated with the aperture employed, as

high a magnifying power as the telescope and the air will bear being

used, while the last three or four stars will be found to be just at the

limit of the separating power of the aperture, this being expressed

A.'$6
f/

by the fraction ^ 1 These are followed by a list of six pairsa

arranged in the same order, which are intended to serve as tests of the

defining power of the telescope, its freedom from spherical aberration,

and of the perfection of its figure ;
each pair consisting of a bright

star and a faint and comparatively close companion. The last twelve

stars (arranged, as the others, approximately in order of difficulty) are

designed to serve as tests of the light-grasping power of the instru-

ment and the acuteness of the observer's eye.

The list of the radiant points of some of the most marked

showers of shooting stars gives the date of each shower, the Right

Ascension and Declination of the radiant point, and the Greenwich

mean time of its rising and southing.

Lunar Craters.

The lists of the approximate longitudes and latitudes of over

one hundred lunar craters, arranged alphabetically and in order of

longitude, beginning at the western limb, is intended to facilitate

the employment of the table giving the position of the Lunar

1

Dawes, Memoirs of the Royal Astronomical Society> vol. xxxv. p. 158. Dallmeyer

preferred L_33_. a aperture of telescope in inches.
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Terminator at midnight on each day of the year. The number in

( ) immediately following the name of each formation refers to

the corresponding number on the map of the moon, in the fourth

edition of '

Celestial Objects for Common Telescopes,' the numbers

enclosed in [ ] denoting formations near those bearing the number

assigned to them by Mr. Webb. The figures i, ii, iii, iv refer to the

quadrant in which the crater is situated.

The table giving the position of the Lunar Terminator at mid-

night for every night in the year gives the selenographical longitude

of the point where the terminator (or boundary between light and

darkness) crosses the moon's equator (which it does nearly at right

angles) at that time. As the terminator moves towards the east

at the rate of 3O'5' (approximately) per hour,
1 we can easily find its

position at any other time
; e.g. by the table we find the longitude

of the terminator at midnight on March 8, 1886, to be 49 26'

west longitude, and we wish to ascertain what will its position

be at 8 A.M. the next morning (March 9) ? Subtracting 4V
(30-5' x 8), as the terminator moves towards the east, we find the

longitude of the terminator at 8 in the morning on March 9 is

45 22' west. In the same way we wish to know when the crater

Linne will be on the terminator in January 1886. Turning to the

alphabetical table of the longitudes and latitudes of the craters, we

find the longitude of Linne to be 1 1 33' west, and we find by the

tables giving the position of the Lunar Terminator that the moon's

terminator was in 10 44' west at midnight on January u ;
the

difference is o 49' west, or the time of sunrise on Linne will be

about iob 22m P.M. (that is, 12 hours less 49 x 2 min.) Similarly, we

find that the longitude of the evening terminator at midnight on

January 26 was 8 9', differing 3 24' from that of Linne, so that

sunset on Linne will take place about 5
h 20 P.M. on that evening.

Conversely, we observe that the longitude of the evening terminator

at midnight on February u, 1886, is given in the tables at 6 15'

east, and on referring to the list of craters arranged in order of

longitude, we find Mosting, Moretus, and Archimedes A to be

near the terminator at that time, being numbers 211, 262, and a

1

Roughly speaking, i for two hours, or i' for two minutes,
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crater very near 120 on Webb's map. On referring to that map,
and drawing an imaginary line through these craters, we are

enabled to see what other formations are on the terminator about

that hour.

Variable Stars, &c.

A list of the maxima and minima of twelve remarkable variable

stars, with their places, and a table showing the observable helio-

centric maxima of Algol and of the somewhat similar variable

star S Librae for 1886, will, it is hoped, be found of use to those

amateurs who are interested in the study of such phenomena.
A short account of the periodical comets expected in 1886 and

of those which, though discovered in 1885, pass their perihelia in

1886, closes the work.

Precession of the Equinoxes.

Owing to precession, the apparent places of the stars alter

continually from year to year, both in Right Ascension and in

Declination
;

the change is fortunately very small, and may
generally be neglected, as even after several years it is seldom

sufficient to prevent a star being found in the field of the telescope.

Its amount varies in different parts of the heavens, and the formulae

for its computation are somewhat complex, but the tables given

below will enable the observer to correct the places of the stars for

this quantity without any very serious error, except in the case of

circum-polar stars.

The precession of the Equinoxes is caused by a slow gyratory

or twisting motion of the pole of the earth round the pole of the

Ecliptic, resembling the movement of a spinning top just before it

is going to fall. One twist of the axis occupies about 25,700 years,

and during this time it carries the position of the vernal Equinox
or first point of Aries backwards completely round the Ecliptic, in

a direction contrary to the apparent motion of the sun, thereby

continually increasing the apparent Right Ascension of all the

heavenly bodies, and also affecting their Declinations
;
the effect
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on our reckoning of time is the same as if we had gained one day

in 25,700 years, or -^-^ of a day per annum. This amounts to

about 3' i seconds, which is about the annual amount of precession

for stars near the Equator.

The effect of precession in Right Ascension is always additive

(except in the case of a few stars very near the poles of the Ecliptic).

Its amount varies with the Declination of the stars and with their

Right Ascension, and is roughly given in the following table :

Annual Value of Precession in Right Ascension.

Declination
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vice versa. It will be observed that at the utmost it can only change
the declination of any object by 20" per annum, so that by the

year 1892 the change will only have amounted to 2', or about

three times the apparent diameter of Jupiter when at opposition.

Future Use of the Tables.

The times of transit of all the objects in this book are given for

the year 1886, but by a very simple addition they are equally

available for all succeeding years. We have only to add one

minute for every year, except at leap-years, when we make a

deduction. For example :

1887. Add I minute to the times given.

1888. Add 2 minutes before February 28
;

after that date

deduct 2 minutes.

1889. Deduct r minute.

1890. Add o minute.

1891. Add i minute.

It will be perceived that, although for convenience we abruptly

add i minute on January I, the gain is really a continuous one

throughout the four years preceding the leap-year. At leap-year

we suddenly lose this 4 minutes (or rather 3 56
s

) owing to the

introduction of February 29.

It was originally intended that this work should be published

in an annual form under the name of ' Clark's Star Guide,' as a

companion volume to Mr. Latimer Clark's annual Transit Tables.

As the work progressed it was found difficult to condense the

matter satisfactorily into so small a page, and it was therefore

thought preferable to issue it in the present more permanent form.

The tables giving the daily position of the Lunar Terminator and

other matters will be continued in future editions of Clark's Transit

Tables.
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CIRCUMPOLAR OBJECTS.

NAME OF OBJECT



OBJECTS SUITABLE FOR FOUR TO SEVEN-INCH
TELESCOPES.

1



28 Objects suitable for Four to Seven-Inch Telescopes.

NAME OF OBJECT



Objects suitablefor Four to Seven-fnek Telescopes. 29

NAME OF OBJECT



Objects suitable for Four to Seven-Inch Telescopes.

NAME OF OBJECT



Objects suitable for Four to Seven-Inch Telescopes,

NAME OF OBJECT



Objects Suitable for Four to Seven-Inch Telescopes.

NAME OF OBJECT



TEST OBJECTS.

Two Inches Aperture.

NAME OF OJJECT



34 Test Objects.

Two and a Half Inches Aperture.

NAME OF OBJECT



Test Objects. 35

Three Inches Aperture.

NAME OF OBJECT



Test Objects.

Three and a half Inches Aperture.

NAME OF OBJECT



Test Objects. 37

Four Inches Aperture.



Test Objects.

Five Inches Aperture.

NAME OF OBJECT



Test Objects. 39

Six Inches Aperture.

NAME OF OBJECT



Test Objects.

Seven Inches Aperture.

NAME OF OBJECT
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SELENOGRAPHICAL LONGITUDES AND LATITUDES
OF LUNAR CRATERS.

NAME OF CRATER
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LUNAR CRATERS IN ORDER OF SELENOGRAPHICAL
LONGITUDE.

Longitude
+ = West
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SEPARATING POWER OF TELESCOPES.

Dawes (Memoirs of the Royal Astronomical Society, volume xxxv. p. 15 8) found

by a great variety of experiments with small telescopes that a one-inch aperture

would just separate a double star composed of two stars of the sixth magnitude if

their central distance was 4" '56, when the atmospheric circumstances were moderately

favourable. The following little table, as calculated by him, will be convenient for

reference.

Aperture in

Inches
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APPENDIX.

Heliocentric Minima of p Persei (Algol) 3b Om 45' + 40 31'- 0.

Days

1886, Jan. 13
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POSITION OF THE LUNAR TERMINATOR (MIDNIGHT).

+ = W. Longitude ; M = Morning Terminator, or Sun-rising.
= E. Longitude ; E = Evening Terminator, or Sun-setting.



Position of the Lunar Terminator (Midnight}. 47

Days
May 17 Full Moon
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THE COMETS OF 1886.

Three periodical comets are expected to return to perihelion in the year 1886.

These are (i) a comet having a period of about 5^ years, which was discovered by

Tempel at Florence in November 1869. The return in 1875 was not observed, but

it was re-discovered by Prof. L. Swift, of Rochester, New York, in October 1880,

when the fact of its periodicity was determined. Perihelion passage will take place

about April 21, 1886, but its position in the heavens will be very unfavourable for

observation, and it is not likely to be seen again until its next return in October 1891.

(2) A comet, first discovered by Pons at Marseilles in June 1819, which is also

moving in an ellipse with a period of about 5^ years. It was re-discovered by

Dr. Winnecke in 1858, and its periodicity was then determined by him. It was

well observed in 1869 and 1875, but not in 1864 and 1880, when the circum-

stances were unfavourable. It is usually known as Winnecke's comet. Perihelion

passage will take place about August 30, 1886.

(3) A comet of long period, discovered by Olbers in March 1815, is expected to

return again to perihelion towards the end of 1886. It will probably be bright

enough to be generally observed. A sweeping ephemeris from January to October

1886 has been published by Dr. Ginzel in No. 2,696 of the Astronomische Nachrichten.

Three comets, discovered in 1885, are visible at the present time. They are :

(1) A comet discovered by Mr. Brooks, of Phelps, New York, at the end of

December 1885. This comet passed its perihelion on November 24, 1885, and is

slowly receding from the earth, and growing fainter.

(2) A comet discovered by M. Fabry at the Paris Observatory on December i,

1885. This comet is only observable with large telescopes. Perihelion passage,

according to the elements calculated by Dr. Oppenheim, will take place on April 4,

1886. The brightness is slowly increasing at present.

(3) A comet discovered by Mr. Barnard, at the Vanderbilt University Observa-

tory, Nashville, Tennessee, on December 3, 1885. This comet is also very faint

Perihelion passage will take place about May 5, 1886. The elements bear some

resemblance to those of the second comet of 1785. Its brightness is slowly

increasing at present.

or
1 1 k 1 1 < / ..,__.



ADDENDA.

THE orbit of comet Fabiy has been recently calculated

by several astronomers, including Dr. S. Oppenhehn and

M. Lebeuf, and it appears from their investigations that

this comet, instead of decreasing in brightness, promises

to be a very conspicuous object in the circumpolar sky

towards the end of April and the beginning of May.

According to Dr. Oppenheim its brightness on May 1

will be over six hundred times greater than that at the

time of discovery.

The orbit of comet Barnard has also been investigated

by Dr. Heppenger, with a somewhat similar result. About

the middle of May this comet will be nearly three hundred

times brighter than at the date of discovery.





BROWNING'S ASTRONOMICAL TELESCOPES.

ASTRONOMICAL TELESCOPE
With 3-inch Achromatic Object-Glass of excellent quality, with brass body, one Terrestrial

and two Celestial Eyepieces, in case complete. Guaranteed to be capable of dividing
Double-Stars and showing Saturn's Ring and Jupiter's Belts.

Price 6. 10s.

Catalogue of Astronomical Telescopes sent Free.

SILVERED GLASS TELESCOPES AND SPECULA.
SILVERED GLASS SPECULA, UNMOUNTED.

WITHOUT CELLS.
To meet the wishes of many applicants Mr. John Browning has made arrangements

with Mr. With whereby the large stock of Specula, now in the possession of that celebrated

artist, may be obtained by those who wish to possess one of Mr. With's Specula, but to do
the mounting for themselves. The Specula so available are the choicest reserves and
re-touches of Mr. With's productions.

To assist amateurs to the very utmost Mr. Browning will supply warranted planes,

finders, eye-pieces. &c., of his own manufacture, indeed all those parts of the instrument
which an amateur cannot as a whole make for himself.

The performance of these Specula will be guaranteed ; they will bear a power of 100
to the inch on suitable objects, and under favourable conditions of the atmosphere.

Speculum, 4^-inch diameter about 5 ft. focus, 2. los. ; 6^-inch, about 6 ft. focus, $ ; 8^-inch, ^8 ;

9j-inch, 12 ; iOj-inch, \6
; I2|-inch, 22; 1 3-inch, ^25.

SILVERED GLASS SPECULA ASTRONOMICAL TELESCOPES,
ON ALT-AZIMUTH STANDS.

4^-inch Speculum. 5 ft. focus, mounted on a stand, which can be changed from alt-azimuth to s. </.

parallactic, so that the stars can be followed with one motion, with endless driving

screw, and Hook's joint and two eye-pieces, Ioo to 200 ... ... ... 2000
6^-inch Speculum, 6 ft. focus, on alt-azimuth stand, with quick and slow fine screw motions,

and three eye-pieces, 10*010450 ... ... ... ... ... ... 31 o O

FuV I ist of Prices sent free.

EXTRACTS FROM
*A PLEA FOR REFLECTORS,' being a description of the new Astronomical Telescopes^

with silvered glass specula^ and instructions for using and adjusting them by JOHN
BROWNING, F.R.A.S. Post free.

JOHN BROWNING, 63 Strand, London, W.C.
E i



J. H. DALLMEYER,
19 BLOOMSBURY STREET, LONDON, W.C.

INTERNATIONAL EXHIBITION, 1862.

"The Highest Award for his excellent Object Glasses and Equatorial Mountings."

PARIS INTERNATIONAL EXHIBITION, 1867.

"The Gold Medal for the best Telescope, and the Silver Medal for the best

Photographic Lens."

REPORT BY ORDER OF THE COUNCIL ON EDUCATION.
"
It is satisfactory to be able to record that the result of a trial by the jurors of the

Refracting Astronomical Telescopes is to place Mr. Dallmeyer at the head of the list.

The performance, power, and definition of his Equatorial, surpasses that of the other

astronomical telescopes."
"

T. H. Dallmeyer has been very successful introducing hand telescopes of a superior

description ;
he exhibits some instruments, the focal lengths of which are only from nine

to ten times the diameter of their clear aperture. The performance of these instruments

is most excellent." ILLUSTRATED LONDON NEWS, Oct. 5, 1867 (page 378).

PHILADELPHIA EXHIBITION, 1876.
"
Highest Award for Telescopes, Microscopes, Photographic Lenses, and Apparatus."

PARIS INTERNATIONAL EXHIBITION, 1878.
"The Cross of the Legion of Honour and Two Gold Medals." Exhibit : Telescopes,

Microscopes, Photographic Lenses, &c.

PHOTOHELJOGRAPHS.
Supplied to the Home and Foreign Governments.

CENTENNIAL EXHIBITION, PHILADELPHIA, 1876.
" Some very beautiful sharply defined pictures of the Sun, with interesting groups of

Sun spots, are shown, and furnish a very satisfactory proof of the excellent Photo-

heliographic Apparatus, by means of which they were obtained." Vide JUROR'S REPORT.

TRANSIT INSTRUMENTS, STAR-SPECTROSCOPES, &c.

Instruments for Stellar Photography.

Descriptive Catalogue of Telescopes, Microscopes, Photographic Lenses, <5rv., on application.

J. H. DALLMEYER,
19 BLOOMSBURY STREET, LONDON, W.C.



A. J. FROST, 6 Westminster Chambers, Victoria Street, S.W,

CLARK'S
ZP-A-TZEHSTT

TRANSIT INSTRUMENTS
International Inventions Exhibition, 1885, Medal awarded.
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These Instruments are of high quality, accurately adjusted, and well finished. The base is of cast

iron, with large gun-metal levelling screws. The axis is of gun-metal, the trunnions resting on gun-metnl
bearings ; the altitude or declination circle is silver-plated, and divided into 4 quadrants of 9'J degrees
with a vernier and spirit level reading to single minutes. It is furnished with a diagonal eye-piece with

total reflecting prism, and three spider-web cross-wires, with collimating screws. There are two dark

glasses for solar observation, and a delicate striding level is supplied with the Instrument. The optical

power of the larger Instrument is sufficient to show the larger stars and planets in full daylight. The
illumination of the cross-wires at night is effected by a front reflecting diaphragm, and the Instrument
is provided with a candle lantern carried on an adjustable support. The ordinary axial illumination is

supplied with the larger Instrument in addition.

CLARK'S WINDOW TRANSIT.
In addition to the above instrument another form can be supplied for the use of amateurs desiring a

small portable and easily-adjusted Instrument. This Instrument has been designed for fixing upon a
window-sill and requires no special stand. The base is entirely of gun-metal, and is handsomely finifehed,

Price &Y. 10s. Od.

Pamphlet post-free on application.

A. J. FROST, 6 Westminster Chambers, London, S.W.



MAWSON & SWAN'S

ASTRONOMICAL TELESCOPE.
Complete, with Stand and Box, ^5.

Of superior construction. Is fitted with 2f-inch Object Glass of Best English
manufacture. Day and Night Eye-pieces. Highly finished Brass Stand, &c. Complete
in box.

A cheaper form, fitted with Day and Night Eye-pieces, 2-inch Object Glass of good
quality, French make, price 2. 15s.

A very useful Instrument.

ULAIMIIPS
FOR

ASTRONOMICAL TELESCOPES.
The small 2 J- candle Swan Lamp has been most successfully employed for lighting

up the Micrometer Scale &c., in Telescopes in many of the large and most important
Observatories.

The four or five-cell modified Leclanche' Battery, controlled by a simple switch,
answers admirably for this work.

PORTABLE PRIMARY BATTERIES,
For working the small Swan Electric Lamps.

Catalogues of Chemical, Photographic, Electrical and Microscopical

Apparatus on application.

MAWSON & SWAN, Mosley Street, Newcastle-on-Tyne.
4



THE COLLEGE ' TELESCOPE.
This Instrument has a brass body, with rack and pinion adjustment ;

is 38-in. long and 3-in.

in diameter. Mounted on a brass pillar, with horizontal and vertical movements and japanned
claw stand. The Day Power is 4o-dia., and the Huyghenian Astro Eyepiece magnifies

90-dia. The latter is fitted with a dark glass.

Price *1E 5. 5s.

IIV PORTABLE PINE CASE.
ILLUSTRATED CATALOGUE OF ASTRONOMICAL TELF.SCOPES, JUST PUBLISHED; GRATIS, ON

APPLICATION, OR BY POST ONE STAMP.

HORNE, THORNTHWAITE, & WOOD,
416 S07E/-A.3ST1D, W.C., .A-HSTID

E. G, WOOD,
74 O II IE JV IFSI ID IE, IE.C-

W. WRAY, Optician,
MANUFACTURER OF

ASTRONOMICAL TELESCOPES.
EQUATORIAL and otherMOUNTINGS, EYEPIECES, &c. &c.

MICROSCOPE OBJECTIVES AND MICROSCOPES.

PHOTOGRAPHIC LENSES, &c. &c.

Illustrated Catalogue Free.

LAUREL HOUSE, NORTH HILL, HIGHGATE,
LONDON, N,



WORKS ON THE TRANSIT INSTRUMENT.

By LATIMBE, CLAUK, M.I.C.E.

Crown 8vo. price Is.

MANUAL OF THE TRANSIT INSTRUMENT.
This work gives all the information requisite for taking time by

the Transit Instrument. By the aid of the Tables mentioned below,

anyone can take transits without any previous knowledge of the subject.

Demy 8vo. cloth 5s.

ATREATISE ON THE TRANSIT INSTRUMENT
As applied to the determination of Time.

This work gives a complete description of the Transit Instrument,

and the adjustments and corrections required for obtaining accurate

time in any part of the world. It forms an excellent practical intro-

duction to the science of astronomy.

Crown 8vo. boards, price 2s. 6d. annually.

TRANSIT TABLES.
These Tables, which are published annually, give the transit of

about twenty selected stars for every evening in the year in ordinary

time, so that in taking time by the Transit Instrument no calculation

of any kind is required. They are adapted for use in all parts of the

globe.

LONDON: E. & F. N. SPON, 125 Strand.

NEW YORK : 35 Murray Street
6
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